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!jtA,nfc7 , 7X-?^(Rffl«4'ra^ yvj.ru- 

h«®£>I$lfc7v77/UkWW';*.k 

c: 1 1 fc -r s t-5 x-v c v d is*. 
»jn^fl2] ryx-?%^Mbwmmm<nmz, im 
(r^mm^ixtzryx^mWicri^^ vj.ru- 

KftfcffU vj.ru- hW&t&W.l 

comztttwx 4 y v x 9 9 £ 4 r y x-? c v d % 

SC&^T. ffilB+P^ y vj.ru-l-«fii$r>I$U,: 
5v77;UkttM#Xk^X B'JtM^/X'f yvx??}5 
SFfWRjeSrWM-f SMWI**"*"*^ t frftitStk-f SX 

£7)7L* ? IS<t^it^r7 X-e^Siffl^+fSM •■/ vj.ru- 
MtttfctfU ffirie+IS]> 'yy^r^-htltSIt 

tixA Wx 9 9 o^z^&>&.iixA yis* 9 9 
<rfatfmibixtz?yX^ftim<?>*ffi* -/ vj.ru- 

Mtffifcwu fria+ia^ y vjru-h«ffik»£k 
cmzm-i/jxJ >-vx ? * srw-r &r ?x-7c v d§§ 
atfcv^T. fnE*ia^»/vj.ru.-M8ffi* { . 7*5X 

■v^^t"^ t ^ 7 v 7/ ^ £ 3136 £ it 2> 7L k . ^vStt 
#'*£«at-f*?L k SrWf&k-f &X7X-7C 

vd^b. 

coTL^'lStt^ii^r^X-e^glfflcr)^^^ 7 vj.ru- 

* ■/ vj.ru- 77X7^tfit4t^7 

vtfn^iliSS-e&ftk. ttfttfx^RiS^-tfSftk . 
X-7CVDSSS. 

i»*«6] r^xv^^staMRaaa^Ht. 
wjL^Ktt^itfcr^x^difflw+ia^ 7 vj.ru- 

h«®£#U Mia+Pal^-y vj.ru-hflffikS$k 

<ora c #x >r y v x ? ? £ «. r ? x-? c v d £g£ 

tSWC. ±i£#X-f y-Jx9 91f. 75Xv»4fH«T 

STLt . ^rJW^Wt STL*^ 4 - k H#iik 
ti>r7X"7cvD^ffl„ 

ia#JS7] r5X-7f£^ts«a^fS]^. as* 

cDTLA^Stf- Wcr^X^ilfflW+fSU -yvj.ru- 
b«ffi£*'t6r5X-?CVDgKCl3V v t. S'lK+ISI 

* 7 xi7v- h iztmitzmmm-ticommz 
zmitt&ztMmti-iyyx-vcvDmw.. 
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(TfamW hixtzTy X^Mffi^ffi* -y v j.ru- 

wiatttfi^x-f vVx.7 9 i^tiryX-7C v d& 
gKfc^T, ilflEtm#x>f yvx??Kt£mUdItf 

5X-?CVDgS. 

11**319 ] T5X-?3l£gfc£«Jail£*>ISH=. ^ 

«TLy/fSlt' ; >^X5X-7»3fffl«>+'rB^ -y vj.ru- 

Mffi $: * l , fit Pal.* -y v j. r u - h €«s k as k 

<0ffl t ttfW X -f y v x 9 9 £ h 7 1 y X-7 C V D g 
SKfeWC. m%mf\7lXAyVs.9 9\t. W&iSXA 
y=Jx9 9mit dURtm k ^»^3SI*^H* { - x f - y 

- fc k 7° 5 X-7C v d^K„ 

^ofL^isit^^i^r^xv^jSiffl^+rBV -y vj.ru 

-htlffiSr^L. fflB+ral^ 7Vj7°U-MffitS« 
t«:tffl»^ yvx^^Sr^-t^X^X-ecVD 
gitt^^V^T, IfiE#«#X4 yvx??ti. 
lei i)K?aS*iTtJ 0 . ^ottHttfik JSKtf«i:«» 
KSB^RM* 1 . xryuxk)$:M«^f«5I«^i 

X-7CVDHB. 

[IS^ifll 1 1 r?X"?B&£fc*«MiJffi*>IHK. * 

liOfL^'Klfbit^r y X-?ft1%mcr>r¥!Sl* -y v jXU 

k c7)^(;Wfiy/x>f >' v x 9 9 £ -M^hXy X~?C VD 

tggci^T. fliria+ia^-y vj.ru- h««t±. +h 
.y v.»ru- Mtfi»«k ««i*mo*MB»flW* 
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mm. 1 2 ] T7x-?mLMb%Mwmcomz, m 

%criWiWbixfz77X-?ftMffi<?>*ffl* ■? v jXU 

-hmffi£*u flffie+p^ -/ v j/iz-niiss 

b n^zmwx 4y-Jx9 9*-$1rh7yX-?cvD 

mmzti^x. fffie+ra> 7vjru-h«®i- 

40 tfO«\3r>5RfIft^* s . Xr^uxk itHWfi^Sftl^3fi^ 
0 fc/hS^81TOMtSivt ^6 - k t WfSk-tft 

r^xvcvDSa. 

t mm 1 3 3 w*m 3 i&tii <or 7 x-? c v d ^atcfc 

1, if , 'yt£ < k t iX»JE^»Stt?yx 4yi/x99 
f4 k jaa*ttfl*)J!M»3* ISJR** 1 - x -r yi x k «««« 
<o»JB58CR»M J: 0 1> '1^ v ^ k Sr»« k 1 6 7*5 Xv 
CVDgl. 

[11*11 1 4 ] r5Xv»4Sk*««ias^rat. * 

WiCDlltiW-tbhtzT yXlftmWi^ffi* y vj.ru 
50 -hM£*1-*r5X-?CVDS&Bl::fcvvt, MB* 
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|f t<nffl£mi#X4 y-Jx 9 9i^tl 7-5X7CVD 
f ^SCfcv >T . y 7 7# l o 0"CW 

±«S££ : fTf !> £ #TS S J: o fcflHfe* 4 - b £ 

sat-rsr^xvcvDjiB. 

[Il^ifl 6] 7"7X-7^tSfcS«ji!iaMc7)|S|fc:. *s 

fc cOPaltlffitfx y i^x 7 ? tWt-S 7'yX-7C V D 
HBfcfcwt. MBIW/vx^yiyxy-^/, 
•£X,-C«Mt$ixT <- ^ w fc'SrflpflSi: -f *> r V D 

m>mi 7) ?yx->%kw±$sW,wm(?)mz, m 
mwimmhixtzTyx-iftMrnco^,* ^ri/ 

-Mtffi£WU Mie+Rl^ 7ya71/-htlti« 
t ZJfSKtmtfX-f yy'i 7 9 ttth T5X7C V D 

VDM. 

[fl^JBlS] r-5Xv?64Si:S«KiJlSOBUc. ft 

-MtHSrWU HulB+rBl^ ■yxj.7-l/-h«ffit»R 
t ^ESHcfmtfx -f >-y x 7 9i^th TyX-?C V D 

gacftivt, mtmwx-j yi/j.9 9tf. 
\m^i\x^hzt^mt-thryx-7cwDmm.. 

[Wmi 9 3 r5Xv«££fcS«*ii83g<3lHte. n 

miWmfhixtcTyx-^jmmo^r^ y^rv 
-MH£#u ffiie+iB]* yy^ri—hmtmmt 

(OmzmU'y^ y^x. 9 9 £3-f &7-5X-7C V 

t mm £ tix ^ 6 -i t £ wts t -ri> 7° y x v c v d m 
o] a*fl3iea<or9XvcvDjgit:fc 

l^T . MBtfX-f yyi ^jjqo 0"CW±<7>iSJ££-^ 
-t 4 .2 1 * { T'£ 4 <t 3 ftfSit X'h h Z b £ #JS! t -f ■& 7° 
7X7CVDH1. 

(M;J<JI2 1 1 :T5Xv&±gfcffl»fc«g<9iafc:, % 
I^)lL//ISIt^.ix^7*7X-e7) v -Sfffl04 i rB l l^ -y yaTl/ 

i: CDP^IcttfitfT. -f yiSs. 9 9 ^tl.77X7C V D 
^ittcfc^T. MIB*ffi//x-< yiyx7 7<2, t-7- 

$• (i t h wmm\mm b <rmm 120mm y,Tx$> 

[»*JH2 2] r-7X-?«4^t-»TOlM^c. n 

WKibmihi\tzTyx-?ftmmn<¥r&x -v y^ru 



-h****u mii^r^-yyx7'iy~bmmbmu 

b oiatcff f4>yx 4 y y x 7 7 £ h ry x ■? C V D 

ISa(i«ffi i: (?) jEPt*« 12 0mm WTT*> l» - fc £ t*tS 
t-f Sr^XvCVDJia. 

(19*112 3 ] 7i/*ri/- h*tt<?)»tt*<Hft 

mx'hbz.bwmbi-h 1 ~ 2 2 w 

IB*S^7-7XvCVDgS„ 
10 [000 1 ] 

bmmTn-txm.®£-ftMi-&*m* -yy^ru-hm 
mz^-thryx-tcv Dmrnzmt hhcnx\ mz+ 
•v WN'rtasjttflisfLJt^-T < 9>v<r>nmi5 i.um^ 

[0002] 

[$*<7)t£ftj] r7X'7^-y -SrJDWJ 
HJUB&Srff 9 7*5 X v C V D 1 otc . r 7X7^ 

20 cvDife^&D, ^-2ff*TAWxro-t'X(c:fc^-c, s 

4 X7* M <9X --f -x f - 7 y yX ^ Jgfi)c7°o -b 
x t igftlUSS h y y yx9B$LTn*:x^ a X y*Pfl 

XlzW&X'ZZ'Jt-hTyX-ZCVDim.b LTJi. 
Mitf«Bli 3 F5-2 1 3 9 3^fBKBB^SixTV^ J: 

7 1 . TO^FIS^ y X v C V D mmzio V it/^iSEp Jn 

■■/ yj.Tl— hVMb &mmMtiV,feb WSX TyX-? 

&mtzih& wft^-fa 'J * - h r y x-7 c v d nsy/tt 
£>*ro^, u wff ¥S y t- h r 7 X7 c v d^S 
«i . ±m?i y xmmimm h y y yx 9 izts tt * y- h 

^7x ai«±awt h 7 y : jx 9 iza 4 ft&m^ y 

y> ; 'x^#^ti3(t4iir B 1ffi^lKk : Sr-&^t;^ 0 zym 
^m-ity 'J 3^1, Kc b'izmztmX'h h . 
40 [00033 

h7*5XvcvDjaB<olWSHt02 8fc:*L, 

c v Dsntfc^r .' mim/ yy y#x 9 fciastf 

xsmmxbLxmvsv^ymmmftotk 

H28t^J:o'tc. ^■v>v<rtl|^tt'^<^7 
yyytfx 9%£Zm\1'hVi¥-\tiX4 yy x 9 9 8*? 
*T3* 7^iTU-h«Ill t tBMki^'J 3 y^'tt 
50 ffi-f 4 . 2 Z XttfAfiXA y> : 3.9 9 8 imx-itt J y 
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J^ijay«l«ll!lWJ±*«l**fi3J: DiJ¥<. K(i 
■tfe*^ y * - h r ? x-? c v d g«f: t$ ii , fffi 
' 1 wfflJSli - t - 9 -*1st2W®m$M6L 2 cot -9 

«MK , ffiff <OjSJR£fr Tic t$ v >T fflftfc £ i fc <, * 
[0004] C coSM^-f- 4 ? lUl 2 *n?iS LT rV\' 

3 iztm uzmt >■ u ^ vifow \--f ^/H4»i 

[000 5] £ tzffl 2 9 izVt$k<DttmtfA4 >'xx 9 9 20 
com^mi^l . ft* Lfcffifci' U n y flWJWiMt I . 
Kfr^MMl-r 6 «~T * RB^t 6 . 0 2 9 KSrf i?t> 

(c . * * >v ^Sco^-fkt-'ttmiS-fbx U a vJWR l 8 1 

?77?i 7#a o , wxmm-ft^ yis*. 9 
922 Mtttfci, o a vwk 2 1 mmth . MM it* 
2 1 vmfmmzmmm&muzftmLz emzmm 

fRSiiit. f)ieW^-r-< ?;KO«^1:|3I*CMO 
S*^-<o^-Mft»IS^Jiia»ei8KtLT^3a=S:t><7)t 30 

[0006] wifoPniii^iiiie-r^Jtrtic, f--v>-A'- 

[00 07] fcC^T". #H§¥5-2 9 1 2 4 0f^ffi 
(c(i. Rj£^JSgpcOT^*^M^^(ij?i®-fl.c: tic 

'Mfi l £ 7* 5 X"? C V D it £ flM-t & . Cl Me 

2*^rx**«i!>:# aj ixK>&tz«/Mmzim j £i'm%>z 

[00 08] £tz. m$m6 1-551 1 A^n-7A9 
□ 7^U (^^6 2- 1 666 27-^-) (C(i, f-Y 
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[0009] L*»L . i*l4.<0^«Ct5^T t . Wt^' 

[0010] ^BflWiWIi. ^a- 
- r <9 ;Ht«tJ J; ^jKK3fiffift£C ilit-v > v ^fl 

[00 11] 

*>*%mt. 7yx^%>±Lm.tmwLwm.cnmz, mm 

hW&^-Tl TyX-?C VDM. ttdifpffl* -v is 

3.7V- v tmut omzmw^-i y~j± 9 9%^-t 

( 1 ) (pffl*visx.7V-bm&&ffiX\ m\fiXcr>K 
9ttt&7yX-?CVD ^StC AoTfi. TO>7"X 

y i/'x ^ ^ imxcDmitfxPMfczmiti . 
i o o 1 2 ] ^fflWAt-mattivmivithzk. 

X\ mWxJ yy'i^^^W y y^/U- hlffi 

ft, a--t ^ ^yW^dfe-^-f. ttmtfxj y : Jx99£ 
tzliWil* / : yx7V-hm i mz^-y- 4 9 iVifi^ntt 

hcr)timuttz[mst^ixh . i ^xmtfixA y-jx. 

wmix . ^mmm^znm-fhzttmmttdt 

mmzmm-hz t mm*.* h . 
[0013] ^m^mmtmmt txa. 

( 2 ) - ( 5 ) C7) X o ^. <bii-?> . 

(2) W7ya7 , l/-Ml}:ffl^'f yi>x^ 
^OOf^vSlx^X-^ /y'x^^Jttli. 

( 3 ) "frel^ v '>*.7l—bWMtf. 7yX-?miffl& 
X'±ttzy iSfiJVimm^&ILt . 5RStt^Sr«« 

( 4 ) ^ral^ v i/U- Ft», 7yX-?%£.m® 

x'£ifzy ; yfi)i<&mmithjib . *m/r^sr*ws 

( 5 ) ±IB*"x-f y&x.9fifi^ 7yXv%±m&X$L 

ttzy'jiiivrm&Zitmb. mwxzminti 
[0014] i^±ie<?)iijHt»*-f sfc»<offi<^s 

(6) W7yaru-Hi (ttfi^^yx; 
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||feJ:tX/S/Ji^< t 4 yy'x 9 9m 

[0015] ±igtfoj; ^ la* smisa 

fcW ttfWXA >>>x 9 9Xii. CVDft yv\'iiJS*f 
SJffc I tc b £ t . ttflftftft t ^«F^&J^vj^ ^ ^ 
*>£ , tt* LfcKfc 9y-v9 tfc 0 Lfc 0 -T4 

tiwtWRx »y 4 rp- l * 

7)1-0- 

&9y 

^07 ry 

fyyxr-y 

?y?n 

[0018] t^fSA v y±rv- hWBb'Wtntfx A y 
- yX, -1-9 y^ ^ 'J y'r'y , fyyxy-v^ 

[0 0 1 9] £<OJ3 5rCVD§&S<7)ttJi&i:LT. 30 

(7) - ( 1 0) ^o&Wjfo&t:**^*. 

( 7 ) *m#x-f yy'x 99^ yy*x 9 9 

mitmrn^mmmm^K xy- y vx t warn 

(8) mitfX-i yy'x^^it »^y'x^ 

^fta *ro t i£ik^^*j»^«^ . x r >- u x t 

(9) <P®* y~>±7'U-hmMli. WyyzA 
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[0016] dURttliW. itffc^ .j 3 y^fc^ ,j 

Mm# 14. 7 x 1 0 - « /°c . igftx 3 > <7)s« 

f«R**. 0 . 4-lxi 0-6/-C , y'j3 y**0 . 5 X 

1 °" 6/ ' c ?*> * *>t\ zn t> <og «t 9 1 mmm& 

ttmx-i >yx9 9£mf$.thfi\ ZMiZixhcOtt 
ftX'tW y yj. Tu- hnm^mWxj y-Jx 9 9 

[00 17] 

:ff>^C (XI 0- 6 /«C) 
4— 0 . 5 5 
8 — 9 
9 

3 
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b LXWFcoii OWh h . 

(in ms+ia^ 7/ari/- hmmtwmm/fx 

JWt& i 9 . H'jE4>r a 1^ ••/ y j. ri/- N^®^ 

m'^-f yyi?^i 0 ox:w±<oia«^^s;fc 

£ Sid ^rfl|jiT*S ^ fc £ mm b LX \, >S . 

[0022] ±iec7)j; ^^cfjgi^ v y^ru- hnmz 
tiumitfxj y ; Jx 9 9xu. -E-toaasias** 1 o o 

utmxxj y->'x 9 *£.mt&mim%mt % 

[0023] Zcr, £?%CV D%m?)mf$.b IX. (1 
2 ) ~ ( 1 7 ) OJ: 5 4>/i* . 

( 1 2)ttMA4 V-Jx99bK mfc&'bfszm. 

(13) 7 x A 7°1-'— YWMi\ WmtiSkrZ 
ffif&ZixX^l, 

(14) Wis(//X'f yVx99if . m-Mb\m%i\X 
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[ o o 2 4 ] a* . ±ie ( 2 ) co J: a fc^fStttfx 4 y 
i/'i?^S:*-rs^Wi. ^tt//x^yyx^ 

> cOffiBt^' 1 2 0 m m WTT* & <! fc £ J; 0 B 6W 
[ 0 0 2 5 ] $ tJLhco^atcfc^T , 7y 

ffllX^tz WX'li 7 7X7C VD$&Wi>t'f& t^Wft 

tfjX$& 0 20 
[0026] 

[00 27] (^jSfijgSg 1 ) #$£9J<7>3$ l ^JficoJBJB 

mBf&zmizt o . 0] z^mixmmizmwr 
xvc vD^iB^«BSiaTj> 9 . rntis \) zi yi$M<om 

?£^lt:i>?)X~h&* H2ii, Z<7)mmcr)*)>7lM 
xA y'J^9 9^)TWmxhh. [23U\ I^IW 30 

c vDjgati. m^mznm 1 t^-r j: 3 *£#f^ 
^ -v > \x7°b- i^tffi ik y yfmtntfxA yy'x 

7 * 8 . h XI/ LI > '^«^yStt^X>f y^x7^23tc 

8^^-M&l2l2(c*-r. ^yXtf^Stt^x-fy 40 
x x 7 * 2 3 COJBtt t> 0 2 CO 'J >' X:K1ffi# X < V is x 

? ? smmt Fimxfoh . itfrte+ra^ ^ y a 
ffi 1 1 cofflx-m- £ - to issr 7 x-? £ < m i z 

tbbix&Xobz. %±*^fzmmT7X-?l.z&l1-&Ty 

t o o 2 9 ] mils v a y®m&i>mtaT<oM o • 

$ iut CVDf-vw v-i*iT\ #x><w 
■y K Sr^iSjSaenjDEffi 1 C&3R#X 5 L . 4 1 

11^ v y^ri/- Mag 1 1 tomxyv-mmz&z 50 
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1 0 

tikXf^fS* 7yari/-htSl lCOfflX'%)^£<ffl 
tZ*bt>tiX^Z>. -E-cotS*, K^7°7Xv6 4 1 T-cor 

7y^7V-hlil lh8MW^]«ffi2h^)Pa1W 
7XvM(il0 5 -10 6 cm-^lhi^Tl^o 

(i«^i^ra(c±0»lt^«3^^/\. K*? 

/vf L^it^s^c 3 <\fi\iro mm a ^777? x(i , 

7°7 Xv^f* § /-^^Si 7 y'^/P 7 ^07 7 7 ^ 7, (: 

it* iv 7 co^^mmx-h h . imitzmm 5 vidv 
i\mf\fS^Ay^^9 9^h^^tz^jyyy 

tfx9tfxjfcixmti/vziymmi ozb&i. m 

ffi&SM. 3 tlzmty VayW4 ZBtfZt h . 
[0030] m&lfzJ: 0 (z^ms > y i/a/^htffi 

1 1 tmmm\^m%2 theory x^mm^z 
ate Jt^r mmmsL 3 ^cor 7 x? y> - < ^ 

^X^CVDffit^lSfi^'J^xaiftLt^S i 0 2 J^^ 

r^f'l 0 11 — 1 0 12 cm-2eV-ifJ)l)^;«L, 
TffWJt-hr^XvCVDStSiOz M^ffM 
L^%^(Cti 1 O 1 0 c m-z e V- 1 ^OflS^ffi^fJ^^ 

[003 1 ] -^Mfem^^ii. «X -y y^7V- 
Mlffil 1 ^yy7V#X9Jffifeny >^Wt4 

^fx 2 4 1 tti&rs y y ^«^*SttX^X>f yy'x^^2 
3Sr*LTV^Cli:T'*** ^vStt 2 4 ^ mi IS U v 
^"^Stx^'X-f yxx^^2 3*^ffit&$fL&fc, ft 

«^x>f yyz;^8Hf*JS$hkyy7 v^'x 9 

0. ftfcrafflifcoT^Jfc, +ia^-y>'A7 # U-h«fi 

1 1 'J =7 ^ 7!WttWm±itz 
immZiil* £tzT-ft&*fA2 4<Vft&<7)t:Mz^ W 
^//x ^fyyx^S #iST"<^^: / ^ 7 >-y/x 9 i:@g^ 

y^fiivi t<nKmimmzi\htztb, m\#xA >v 

x 9 9 8 ^OK-ft 'J 3 yf^/ ^ iMim t ffi 
ih*Wifli*l$^S . ^ ^T-Mie^Stt^x 2 4 (±^ij 
VJ*tfAcr>fci)\ 7iV3*y#z^ ^^y^'x^ff^)^ 

[0032] ±MmmmmxuT^^xA yjx 9 9 

2 3W)y -otzfiK (13 izfjktX 0 tcW-m-l y 

yx^ttii^ mstexx/mmz^mA yjx9 9 
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g 5 v^/HsiTL2 5 1 T^mxxmm 2 s uz 

[ 0 0 3 3 ] ^co J: a C . ±lc!»fi^Jtfc(t^^gtt^ 
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DETAILED DESCRIPTION 



[Detailed description] 
f 000 1 ] 

[The technical field to which invention belongs] this invention relates to a suspension of the particle deposited 
especially on the chamber internal about the plasma CVD equipment which has the interval mesh plate 
electrode which separates a plasma production field and a substrate process field, and suppression of the piece 
sublation of a laver. 
[0002] 

[Prior art] Suppressing a plasma damage, there is the remote plasma CVD method for dividing a plasma 
occurrence field and a deposited substrate into one of the plasma CVD methods which performs layer formation 
spatially to a substrate, and it has become important technique in the semiconductor-device process to it. as a 
thin film forming method which can produce a high-reliability device and a highly efficient device. The 
switching-transistor formation process and drive circuit transistor formation process of a large area flat-panel 
display, and as remote plasma CVD equipment which can correspond to large-sized substrate thin film 
formation processes, such as a diameter silicon wafer process of the macrostomia For example, between the 
counterelectrodes in which a RF impression electrode and a deposited substrate are installed in parallel 
monotonous plasma CVD equipment as indicated by the publication-number 21393 [ five to ] official report 
The mesh plate electrode which two or more holes opened is installed, and the parallel monotonous remote 
plasma CVD equipment which shuts up a plasma between this interval mesh plate electrode and a RF 
impression electrode is known. This parallel monotonous remote plasma CVD equipment is useful to the 
silicon-oxide layer used as the gate insulator layer in large-sized glass-substrate top TFT. the silicon nitride 
film, the amorphous silicon layer that similarly serves as the barrier layer in large-sized glass-substrate top TFT. 
and a gate electrode, the silicon-oxide layer used as the layer insulation layer in a large-sized Si substrate top 
transistor element, especially the silicon nitride film, etc 
[0003] 

[Object of the Invention] The schematic diagram of the conventional parallel monotonous remote plasma CVD 
equipment is shown in drawjng_2_8 . and when ****ing a silicon-oxide layer, a mode that a silicon-oxide 
powder-like particle generates and adheres is explained. In remote plasma CVD equipment, when forming the 
silicon-oxide layer 4. using mono-silane gas 9 and oxygen gas 5 as material gas, as shown in drawin g 28 . a 
silicon-oxide layer accumulates not only on a chamber wall but on the material gas injector 8 and the interval 
mesh plate electrode 1 1 which introduce mono-silane gas 9 etc. In the material gas injector 8 neighborhood, the 
reaction of the oxygen radical 7 diffused with mono-silane gas 9 is intense, the silicon-oxide deposition 
thickness to the interval mesh plate electrode 1 1 located near the material gas injector 8 and the material gas 
injector is thicker than the deposited substrate 3. and a layer tends to contain the silicon-oxide powder-like 
particle 12 here. In the further conventional remote plasma CVD equipment, the temperature of the material gas 
in jector 8 and the interval mesh plate electrode' 1 1 is at most 70 degrees C, even if it considers the radiant heat 
Irom the heater of the substrate side counterelectrode 2 containing a heater, and if it is low temperature, a 
certain forge- fire deposition layer will become powder-like. In addition, generally a silicon-oxide layer and 
other CVD layers have the property to be easy to become powder-like, under a high-pressure low temperature, 
high-speed deposition, and **** condition. 

[0004] If a layer is formed in up to the silicon-oxide powder-like particle 14 which adhered on the deposited 
substrate 3 which this powder-like particle 12 floats and forms a device, and adhered to the deposited substrate 
3. insulation will become very low and a particle adhesion part will become the gate insulator layer and layer 
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Iyer of MOS element with an unsuitable thing. 

reover, the silicon-oxide layer which showed the schematic diagram of the conventional material gas 
o drawin g 29 , and adhered to it thick -film-izes, and a mode that the piece of a layer exfoliates is 
d. As shown in draw ing 29 , the material gas injector 22 is usually a product made from stainless steel, 
■gcoefficient-of-thermal-expansion difference of a silicon-oxide layer and stainless steel, a crack 17 goes 
he deposition silicon-oxide thick film 18 by change of chamber temperature, and the piece 21 of a silicon- 
pe layer exfoliates from the charge gas injector 22 of stainless steel lumber. If the piece 21 of a sublation 
/er adheres on a deposited substrate at the time of layer formation and a layer is formed on it. it will become 
nsuitable as the gate insulator layer and layer insulation layer of MOS element like the case where it is the 
; aforementioned powder-like particle. 

[0006] Although there is also a method of performing frequently dry etching cleaning and wet etching cleaning 
of chamber parts in order to avoid the above problem, a productivity will be reduced by this technique. 
[0007] By the way, the technique of preventing depositing as a particle on a substrate when the depository 
object of the reaction chamber pars basilaris ossis occipitalis exfoliates or floats in a publication-number 
291240 [ five to J official report is indicated. A plasma CVD layer is formed with this technique, slushing 
nitrogen or inert gas into a reaction chamber from the pinhole of the masses opened in the reaction chamber 
pars basilaris ossis occipitalis. Since nitrogen gas etc. is blowing off even if excessive gas reacts each other by 
this and it falls at the reaction chamber pars basilaris ossis occipitalis, suppose that it does not adhere to the pars 
basilaris ossis occipitalis, but will be exhausted. 

[0008] Moreover, a septum is prepared in the ion source side of a chamber, the rare-gas introduction opening 
which introduces rare gas into the side attachment wall of the accessory cell made from the septum is prepared 
in the microfilm (real **** of No. 166627 [ 62 to ]) of the application for a utility model patent of No, 55174 
[ Showa 61 to ]. and the technique which introduces rare gas from the orientation which intersects 
perpendicularly with flowing of the dust containing an ion plasma or grain is indicated. It is carrying out, if dust 
does not reach a direct wafer, since rare gas collides with dust and dust is scattered about by this. 
[0009] However, in these official reports, it cannot prevent a layer accumulating on a material gas injector or an 
interval mesh plate electrode. 

[0010] The purpose of this invention is to offer the plasma CVD equipment which can suppress powder-like 
particle deposition on chamber parts, and the layer sublation from the chamber parts by the coefflcient-of- 
thermal-expansion difference. 
[0011] 

| I he means for solving a technical problem] In order to attain the above-mentioned purpose, this invention is 
characterized by taking the following means in the plasma CVD equipment which has the interval mesh plate 
electrode for a plasma separation by which two or more holes were prepared between the plasma occurrence 
room and the substrate processing room, or the aforementioned plasma CVD equipment which has a material 
gas injector between an interval mesh plate and a substrate. 

(1 ) Near the interval mesh plate electrode, it has the device which suppresses the reaction of material gas. 
Moreover, if it is in the plasma CVD equipment which has a material gas injector, the reaction of the material 
gas near the material gas injector is suppressed. It can attain by specifically having the device which injects 
inert gas between a plasma occurrence room and a substrate processing room. 

[0012] It is suppressed or prevented that a particle does not occur but a particle adheres to a material gas 
injector or an interval mesh plate electrode by having the device which injects inert gas since early layer 
precursor generation a material gas injector and near an interval mesh plate electrode can be suppressed. 
Therefore, a particle floats from a material gas injector or an interval mesh plate electrode, adhering on a 
deposited substrate is suppressed or prevented, and it becomes possible [ forming the gate insulator layer and 
layer insulation layer of N40S element without a defect ]. 

[0013] A configuration like (2) - (5) can be considered as a device which spouts inert gas. 

(2) It has an inert gas injector between an interval mesh plate electrode and a material gas injector. 

(3) An interval mesh plate electrode has the hole which passes the radical produced in the plasma occurrence 
field, and the hole which injects inert gas. 

(4) An interval mesh plate electrode has the hole which passes the radical produced in the plasma occurrence 
field, the hole which makes material gas inject, and the hole which injects inert gas. 

(5) The above-mentioned gas injector has the hole which passes the radical produced in the plasma occurrence 
http://www4. ipdl.jpo.go.jp/cgi-bin/tran_vveb_cgi_ejje 5/24/02 
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£ which makes material gas inject, and the hole which injects inert gas. 
'«* £«r here aS Ihe folkxJta, « other meanses for solving ,he alxwe- mentioned technical probren . 
jfc Suppress that ,hc layer deposited on the interval mesh plate 

lie electrode or a material gas injector when it has a material gas injector) exfoliates. Therelo.e. the 
/em-of-h^ rmaUs pansion dilTerenee (and/or at least coefficient-of-thermal-expanston ditference of the 
£ nSSnieao, front face and a •♦«« material) of the material of an interval mesh pla c 
fie IronTfcc and a »» material is characterized by being smaller than the coeli,c,en,-„f-thermal- 
Jpansion dilTerenee of stainless steel and a »*« material a. least. temperature 
P 51 ,n above tnlervalincsh ^ 

^Zres «pr S' and e - a I c^Sng from a materia, gas injector or an interval mesh plate 

™S SS£ESK2Ji ^S^a, tsl, plate electrode and a material gas injector 

with these materials. Then: are following* as a material suitable lor such covering. 

I 0017 ] • . fl\ r . 

Material Coemeiein °^^^^^ m , A „ alumina 8.3 Titanium 8.4 Silicon 5 

iss^ci^— « -- * espccia,i - v " ,e aiamim ° ,e exce " cm among ,ese 

rio? 8l1n creatine an interval mesh plate electrode and the material gas injector itself, a soda lime glass 
iSu^ 

matalll gas inTeculr and a •••• material is covered with the parvus material rather than the coeffieient-of- 

ihermal-expansion dilTerenee of stainless steel and a **** ™ te " al ? ' be red with a 

10020] Moreover, when il has an inert gas injector hke the above (2). an iner g nnjec loi ™ 
Lterial to which the eoefilccnt of thermal expansiono - -^as tnjee^ ^ ^l^ert 
smaller than the coeflicient-ol-lhermal-expansion difleience ol stainless steei anu 

. .. 5/24/02 
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^ and it becomes possible [ forming the gate insulator layer and layer insulation layer of MOS 
Jithout a defect ]. 

jif configuration like (12) - (1 7) can be considered as a configuration of such a CVD system. 
jjjjfe material gas injector is constituted including the heating element, 
^lie interval mesh plate electrode is constituted including the heating element. 
A)#['he material gas injector is connected with the heating element. 
I§) The interval mesh plate electrode is connected with the heating element. 

j$6) The distance with the substrate installation lateral electrode which a material gas injector equips with a 
Mcaler is 120mm or less. 

r (17) The distance with the substrate installation lateral electrode which an interval mesh plate equips with a 
heater is 120mm or less. 

[0024] Moreover, when it has an inert gas injector like the above (2), the purpose is attained when the distance 
with the substrate installation lateral electrode which it connects with the heating element or it equips with a 
healer or the inert gas injector is constituted including the healing element is 120mm or less. 
[0025] Furthermore, let an interval mesh plate electrode be a square in the above equipment. In recent years, a 
substrate will large-sized-ize and will also large-sized-ize plasma CVD equipment increasingly in having used 
the conventional circular interval mesh plate. A miniaturization of equipment can be attained by doubling w ith 
the configuration of a substrate and makinu an interval mesh plate electrode into a square. 
[0026] 

[Gestalt of implementation of invention] The gestalt of enforcement of this invention is explained, referring to 
drawing. 

[0027] (Enforcement gestalt 1 ) Silicon-oxide layer formation according the gestalt of enforcement of the 1st of 
this invention to parallel monotonous remote plasma CVD is explained in detail with reference to drawing 1 - 
drawing^ lor an example. DrawingJ is the schematic diagram of the parallel monotonous remote plasma CVD 
equipment in this enforcement gestalt. and shows the mode of silicon-oxide ****. Drawing_2 is the bottom view 
of the ring-like gas injector of this equipment. Drawin g 3 is the bottom view of the inert gas fiat-surface injector 
of this equipment. Drawing 4 is the cross section of drawin g 3 . 

[0028] The parallel monotonous remote plasma CVD equipment in this invention is constituted by the vacuum 
chamber in which evacuation is possible, the RF impression electrode 1 containing the gas shower head, the 
substrate side counlereleclrode 2 containing a heater, the interval mesh plate electrode 1 1. the ring-like material 
gas injector 8. and the ring-like inert gas injector 23 as fundamentally shown in drawin g 1 . An example of the 
configuration of the ring-like material gas injector 8 is shown in drawin g 2 . The configuration of the ring-like 
inert gas injector 23 is the same as the configuration of the ring-like material gas injector 8 of drawin g 2 . 
Moreov er, the mesh plate aperture of the aforementioned interval mesh plate electrode 1 1 has the length of the 
same grade as the debye length of a plasma in the generated oxygen plasma so that the oxygen plasma 
generated between the RF impression electrodes 1 can be shut up efficiently. 

[0029] The formation technique of a silicon-oxide layer is as follows. Oxygen gas 5 is introduced into the RF 
impression electrode 1 containing the gas shower head within CVD chamber by which evacuation was carried 
out. and glow discharge is made to cause between the interval mesh plate electrodes 1 1 . The generated oxygen 
plasma 6 is efficiently shut up between the RF impression electrode 1 and the interval mesh plate electrode 1 1 . 
Consequently, the plasma density between the interval mesh plate electrode 1 1 and the substrate side 
counterelectrode 2 is about [ 1 05 - 1 06 cm-3 J to the plasma density in the inside of the oxygen plasma 6 being 
about [ 1010cm - ] three. In an oxygen plasma, oxygen ion, an electron, the excited neutral oxygen radical exist, 
in oxygen ion and an electron, it goes in the orientation of the deposited substrate 3 by the electric field and 
diffusion, and the oxygen radical 7 goes in the orientation of the deposited substrate 3 by diffusion. However, 
since the flux of the oxygen ion which goes to the deposited substrate 3 is outside a plasma, compared with the 
flux of the oxygen radical 7. its contribution of the oxygen radical 7 is very dominant in silicon-oxide formation 
for the parvus reason. The diffused oxygen radical 7 reacts with the mono-silane gas 9 injected from the 
material gas injector 8. forms the silicon-oxide precursor 10, and forms the silicon-oxide layer 4 on the 
deposited substrate 3, 

[0030] Since the plasma density between the interval mesh plate electrode 1 1 and the substrate side 
counterelectrode 2 is very low as mentioned above, compared with the usual parallel monotonous plasma CVD 
method, the plasma damage to the deposited substrate 3 is low. This effect appears in the case on the front face 
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Jn which a subsume front face forms MOS interface notably. It is Si02 on a single-crvstal-silicon 

CV ? ™*°} As oPPO-d to the MOS t interface , .everd n ensi l v 
fp asma CVD metho d Wh™ ■ 1 gdp ; when a la >' er ,s fornied " * Si02 with an parallel monotonous ' 
#one set ^ ,S i0mied ' ' l becomcs the lovv interface *vel density of 1010cm - 2 

/l] The characteristic feature of this enforcement gestalt is having the ring-like inert gas injector ?3 which 
/ppl.es men gas 24 such as gaseous helium, between the ring-like material gas injector?? S loolv the 
^terval mesh plate electrode 1 1 and mono-silane gas 9. If inert g as 24 is supplied LmthcT^fonri 
W ke mert gas ,n,ector 23. silicon-oxide powder-like particle adhesion in?he interva n" ^plmeeSode 
1 1 which seldom came to spread the mono-silane gas 9 supplied from the material uas inS 8 to the S^,l 
mesh plate electrode 1 1 sule. and had become the problem conventionally will be preve ed o suppressed 
Moreover, for t he presence of inert gas 24. since the reaction of the mono-silane gis 9 n helS p's 
njector 8 neighborhood and the oxygen radical 7 is suppressed, adhesion of a si.fcon-o ^xide^SikeV.rticle 
.n the material gas mjector 8 ,s also prevented or suppressed. The aforementioned inert gas Choula iusfS the 
combmat.on ol other men gas. such as argon gas besides gaseous helium, and neon gas.^ncF mt t« gas 

[0032] Although the inert gas injector 23 was a ring-like with the above-mentioned enforcement nest-ill , FH, 
surJace mjector which ,s shown in dntwmgj may be used. The plan and side eleven of ^ e ini^or 

p 2 Zt^^^Tfi • ° Xygen rad ' CaI t,ailSit a ^ the oxygen raiL ^ch h« 

passed the mtc. val mesh plate electrode passes m considering as a Hat-surface injector - a hole 25 is formed 

mn- "vn dlCa ^ anS ' 1 V. the hoi f 25 and ^ ™« gas nozzle 28 are the independent hole 
00,,] 1 hus .1 the position ol the gas nozzle is located between an interval mesh plate electrode and a materhl 
gas mjector. the inert gas mjector in the above-mentioned example is the domain which d ^ no devi ate Sm 

summary ol th.s mvent.on. and can take a configuration as occasion demands. 
00.,4j (bntorccment gestalt 2) Silicon-oxide layer formation accordine the gestalt of enforcement of the ?nd of 
h.s mvennon to an parallel monotonous remote plasma CVD method fs explained in dZ wSreferenc to 

ScVd^ 7 ^ m ] eXamP ! e - V**^ LS the Schemalic diagramof the parS mZo™ s *™te 
plasma CVD equipment ,n the gestalt ol the 2nd enforcement, and shows the mode of silicon-oxide * ♦ 
i)mwmg 6 ,s the bottom v iew of the interval mesh plate electrode of this equipment draS 7 - oxvecn 

loo" lets r 7 1 meSh P ' ate " " " is havi »8 '"own the exSpftfa he." " 

100,5] 1 Ik pea lei monotonous remote plasma CVD equipment in this invention is constituted by the vacuum 
chamber m which evacuation is possible, the RF impression electrode 1 containino tl Se ga stoJer head Te 
subs rate side counterelectrodc 2 containing a heater, the interval mesh plate electn^^ 

rurn- n I' 1 " ""^ maleriaI gaS in -' ecl0r 8 as fundamentally shown in drawing 5 8 
[00,6] I he formation technique of a silicon-oxide layer is as follows. Oxyga!gas5is introduced into the R P 
mipression electrode 1 containing the gas shower head within CVD chamber bt whi ch Nation w^trrt d 
out. and glow discharge ,s made to cause between the interval mesh plate electrodes ? 9 which h ve » inert 'as 
nozzle, ere - oxygen radical transit of the interval mesh plate elect," de 29 - the apem of a hole 30 h the 
length of the same grade as the debye length of a plasma in the generated oxvaen plasma s 'ha t oxwen 

asma generated between the RF impression electrodes 1 can be shut up efficient! v ( drawing 6 transit - the 

ntctorV lw T h f 30 rei1ClS lhC m0n °- Sila,ie ^ 9 " liected the^rintlike n Serial Sas 
njcctoi 8. fo ms the s.hcon-ox.de precursor 1 0. and forms the silicon-oxide laver 4 on the deposited substrate 3 
0037] in addition, the oxygen radical transit in the above-mentioned enforcement gestal, - i KneraS? 
P asma >s closed and „ has the possible mesh plate 32 etc. in the hole 30 in slight depth, as a 1 ok 30 s s own in 
toogJ;- ransit -- the path of a hole 30 may not be a dimension for shutting up a plasma 

m^ « a noS C ,?J C V * gCSUllt * that the inierval mcsh P ,ate e,cct «>de 29 has the 

me.t gas nozzle 28 as shown m drawings and drawing . If inert uas 24 is injected from the inert «ns no// i e 

sn;^S n *° X,de P ? Wdc '- |ik , C P artide adhesio » the interva. mesh plate electrode 29™ ch eMon Garnet 
Z I eeomeT 0 " M 1C ^ ' su PP ,icd M from the ^ ''"jcctor S to the interval mesh plate 29 ide and 

sl^uh h o .h» " ] T C °! 1Vem ( K),la,ly W1 '" be P revenled suppressed. The aforementioned inert eas 94 
t^^" ^ ° l 0lhei ' gaS " SUCh ar » on yaS besk,eS ^ ase0Lls ^«m. and neJn gas. and 
[0039] (Enforcement gestalt 3) Silicon-oxide layer formation according the gestalt of enforcement of the 3rd of 
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mow to parallel monotonous remote plasma CVD is explained in detail with reference to drawin g 8 - 
mO for an example. Draw ing 8 is the schematic diagram of the parallel monotonous plasma CVD 
gent in the 3rd enforcement gestalt and shows the mode of silicon-oxide ****. Drawing 9 is the bottom 
mi the interv al mesh plate electrode of this equipment, and drawin g 10 is the cross section of drawin g 9 . 
MO] the RF impression electrode 1 in which the parallel monotonous remote plasma CVD equipment in this 
Intion contains the vacuum chamber in which evacuation is possible, and the gas shower head as 
ndamenlally shown in drawing 8 . the slight substrate side counterelectrode 2 containing a heater, and slight 
|lasma closing depth possible oxygen radical transit -- it is constituted by the interval mesh plate electrode 26 
which has a hole, a mono-silanc nozzle, and an inert gas nozzle in the same side The interval mesh plate 
electrode 26 will serve as the function of a material gas injector here. 

[0041] The formation technique of a silicon-oxide layer is as follows. Oxy gen gas 5 is introduced into the RF 
impression electrode 1 containing the gas shower head within CVD chamber by which evacuation was carried 
out. and glow discharge is made to cause between the interval mesh plate electrodes 26. here - oxygen radical 
transit of the aforementioned interval mesh plate electrode 26 - the path of a hole 30 has the length of the same 
grade as the debye length of a plasma in the generated oxygen plasma so that the oxygen plasma generated 
between the RF impression electrodes 1 can be shut up efficiently oxygen radical transit -- the radical 7 diffused 
through the hole 30 reacts with the mono-si lane gas 9 injected from the mono-silane nozzle 27 of the interval 
mesh plate electrode 26. forms the silicon-oxide precursor 10. and forms the silicon-oxide layer 4 on the 
deposited substrate 3 

[0042] in addition, the oxygen radical transit in the above-mentioned enforcement gestalt - as a hole 30 is 
shown in drawing.? of the gestalt of the 2nd enforcement, as long as it closes the generated plasma and it has 
the possible mesh plate 32 etc. in the hole 30 in slight depth, the path of a hole 30 may not be a dimension for 
shutting up a plasma 

[0043] the characteristic feature of this enforcement gestalt is shown in drawin g 8 and dr awin g 9 - as - interval 
mesh plate electrode 26 confidence - oxygen radical transit - it has the hole 30, the mono-silane nozzle 27, and 
the inert gas nozzle 28 in the same side, and is shown in drawi ng 9 and dr awing 10 - as - oxygen radical 
transit - it is that a hole 30. the mono-silane nozzle 27, and the inert gas nozzle 28 are independent respectively 
inert gas - oxygen radical transit - a hole 28 and mono-silane transit -- since it exists so that each of a hole 27 
may be surrounded, the reaction of the oxygen radical 7 near the interval mesh plate electrode 26 and the mono 
silane 9 is suppressed remarkably For this reason, silicon-oxide powder-like particle adhesion in the interval 
mesh plate electrode and gas injector which had become the problem conventionally is prevented or suppressed. 
The aforementioned inert gas 24 should just be the combination of other inert gas, such as argon gas besides 
gaseous helium, and neon gas, and these inert gas here. 

[0044] (Enforcement gestalt 4) Silicon-oxide layer formation according the gestalt of enforcement of the 4th of 
this invention to parallel monotonous remote plasma CVD is explained in detail with reference to drawi ng 1 1 
and drawjngj _2 for an example. Dr awin g 1 1 is the schematic diagram of the parallel monotonous remote plasma 
CVD equipment in the gestalt of the 4th enforcement, and shows the mode of silicon-oxide ****. Drawin g 12 is 
the bottom v iew of the flat-surface injector of this equipment. 

[0045] the RF impression electrode 1 in which the parallel monotonous remote plasma CVD equipment in this 
invention contains the vacuum chamber in which evacuation is possible, and the gas shower head as 
fundamentally shown in drawing 1 1 , the substrate side counterelectrode 2 containing a heater, the interval mesh 
plate electrode 1 1. and oxygen radical transit - it is constituted by the flat-surface injector 31 which has a hole, 
a mono-silane nozzle, and an inert gas nozzle in the same field 

[0046] The formation technique of a silicon-oxide layer is as follows. Oxygen gas 5 is introduced into the RF 
impression electrode 1 containing the gas shower head within CVD chamber by which evacuation was carried 
out. and glow discharge is made to cause between the interval mesh plate electrodes 1 1 . It is [ plasma ****** / 
in the RF impression electrode 1 and the interval mesh plate electrode 1 1 ] the same as that of the 1st above- 
mentioned example, the diffused oxygen radical 7 - oxygen radical transit of the flat-surface injector 31 - a 
hole 25 is passed, it reacts with the mono-silane gas 9 injected from the flat-surface injector 31. the silicon- 
oxide precursor 10 is formed, and the silicon-oxide layer 4 is formed on the deposited substrate 3 
[0047] the characteristic feature of this enforcement gestalt is shown in draw ing 1 1 - as -- between the interval 
mesh plate electrode 1 1 and the substrate side counterelectrodes 2 - oxygen radical transit - the thing for which 
it has the flat-surface injector 31 which has a hole, a mono-silane nozzle, and an inert gas nozzle in the same 
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ih.ne diffuses to ^plasn o a e ncc fie Id s Zo ^ 7 ? ^ ^ ^ which a ™™ 

fhe imerval mesh p ate elec rod s a so D^even Z 1 " " f^T^ Powder-like particle adhesion in 

just be the combination of "* a,0 ™? nti °ned inert gas 24 should 

inert gas here. fc g ° n gaS bes,dcs & aseous hel.um, and neon gas, and these 

$) geStaU 0fenf ~ l ° f «" ^ of this invention is explained in detail with 

remote plasma CVD equipment in the S ,S *' orcemenl ' lhe P°™"°l monotonous 

C VD equipment in l he^ofThM 1 Cfo^^'~'' * Pan '" el M0 ~*'"' ,s ~» •» <**™ 

gas injector material and "••« ' er I ' ? f c,fic ' cnl - oflll 'f"'»l-exp 1 ,nsion difference of a material 

expansion difference of in.ess ™ 1^ »» Wh'^'h ! ^ C , 0ef " cte "'-° r -"«™'<l- 

abovc materials, for example just c i „n, ,1" '! necessary ,s tor the quartz to be suitable as 
Iron, a quartz, when , .»'. Serial ita ' me<>,fox"de ' *" ' nJCC '" r * ****** * " " r<>dllCI ™ de 

****(./! a „;ii, ~ r TT . "ijcctor is produced with the quartz and the mono-silane i>as no7 7 le ! 0 i« 

res jSKSaa; S:™i™ o,e pk,sm " CV|) «**™ * * 

material from the coemcienl-of ihemnl pX™ • rn n& " ldle 7 Jnd a material serves as the parvus 
uic cuLincieni oi-inermal-e.\pansion difference o stain ess steel and a **** mn^rini \x/i™. • 

. S£tt£^JK!r? *> « *">P— to a stainless steel front tace. „ becomes 

SS2£?S IT" 7> SCSIa " t "' C " forcCmCI " 0f '" e ™ •«* invention is explained in detail with 
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CVD e quipm en t in this enforces gest,, 
/onvcntional example fundan t X stow n d awS^ XTT? P ' aSma CVD ^^n. 

Equipment in the gestait of the 1st enforeemem . " P a " e ' monotonous «motc plasma 

^gestait of the 2nd enforcement I. is n^hT^ 7 n monolonous reniote P'«ma CVD equipment 
J,c gestait of the 3rd cnt^ para,,eI mo "<>^us remote plasma CVD equipment 

, fe 4th enforcement, etc P monotonous remote plasma CVD equipment in the gestait of 

: n :rss sr is ? the material orthe p<- 

electrode materia, and a **** material^ difference of an inte ™« >««h plate 

difference of stainless steel and a ** * * m' He ria What " r m I' 1 ' TOefficien ^-therma!-expan S ion 

materials, for example just to e the in te ™ n II i "pessary is or the quartz to be suitable as above 
quartz, when a **- ^L, is a si.iccto"de " ' ' m d ™^ 8 be a P^uct made from a 

length of the generated p I asma - the t ransh Vh i ch "vis ihe m«h .7 if. 3 ° ° f lhe ^ 8rade as the de ^ 
the sa grade as the g ncrated ^ttt, atoletf ^ " ^ * ™< ^ ° f 

Km 

made from a quartz 42 is aln o nhc sa me he enck h v h£f » ■ ^ mesh p,ate dec,rode 

piece sublation of a laver from t e in e "ai esh nlate'oS C . hange . etc f - ,S not P rodu "d. For this reason, the 
[006 1 ] (Enlbrcemen. gestah The t d S'enlSlt r f fr ° m 8 ^ 42 does not ha Ppen. 
with reference to drawing 1 7 * mloreement ol the octavus of this invention is explained in detail 

S ^i!S CVD equ-pment in tins enforcement gestait 

of the conventional example fundamental shown n I P ol |" onol »nou S remote plasma CVD equipment 
CVD equipment in the .cs at to hTT u nfotcmen? T^'"^ ' P 3 ' 31 ' 6 ' monoton <™ ™ote plasma 
in lhe gestait of the 2ndWorcem t It is P n monotonous remote plasma CVD equipment 

in .he gestah of the 3rd enforced mo ™ l ° nOUS rei ™* plasma CVD equipment 

the 4th enforcement, etc P monotonous remote plasma CVD equipment in the gestait of 

S2 "Z^ma ^o^^itnr "* ^ * * -terva. mesh plate 

difference of interval m sh plate T-',^ ^ CTOfficien ^f-thermal-e?pa n sion 

^cic*^^ 

quartz to be suitable as above m-iieri-ik r«r tSS SlCCI d,ld d '"atei ml. What is necessary is for the 

LmnglS with the 2^^T^JZ^ P u ]Wii ' r C ° Ver ^ inlerval mesh P ,alt; d ^ rode 1 ' m 
[0064] The cross sec ^n of an t^Hh c"^? 0 t ^. when a **** ™ le " a ' is a silicon oxide. 

The mainframe of an interval m^ '? th,s en f^ement gestait is shown in dewing , 7 . 

oxide laver with the front lace su^o n, fid I h by stainless steel 35. and it is covered with the^hW~ 

aforementioned stainless front ? cTat eat I? !, J I ^ ^ 8 maleriaI g8S in -' ec,or 0, ' ,he 
elevated-temperature CVD or hvp^r W layer of adhesion force can be formed by 

faee. covering can perform stab e P e ^ P as^ ^ l o:j^ 1 e C f T " S,ai " ,ess 

injector is covered. As the covering tecl r Tone nnttino T ? y 6 b> ' lhe SK ' e of a material & as 

quartz workpiece on stair ^ , Z^^d S "*? °" 8 Stoin,CSS StCd fr ° nt faCC 31ld a 

oxs gen radical transit of p o^ib e , L ^ ^'i^nT: ?T TT;' "" S ' ight ° Xygen P ' aSma ^ de P th ~ 

-chhasaho.eormehoieo/aSoK^ 
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(t 1 a 6 c " oi 

/]ii.pmem of the conventional example fund-.me, 7l v.i V monotonous remote plasma CVD 

/plasma CVD equipment in the ^ko ^^^^^^^ ' The ^" ,d monotonous remote 
/ equipment in the gestal. of the *nd enforcement I, S k , T monolonous rcmole P ,asma CVD 
equipment in the gestalt of the 3rd cnfo« ,0 ( the Para " el monotonous remote plasma CVD 

gestalt of the 4th enforcement ete Ln,0KLnu ' nU !hc DdralleI monotonous remote plasma CVD equipment in the 

Eng a' hXdctir Urc ° fthiS enforCemem iS *« «« materia, gas injector is constituted 

Kh^^ injector containing a heating element, and 

[0070] The gas injector shown in drawing . c ^e h , r tn^T** 

ceramics 36 / graphite 37 / boron-nltrideieTim i« ^lVtn\ V , K * Ceran,,cs hcater of boron-nitride 
lace with the silicon oxide M fu the for 1^ ! " t S sled 3x and has ™vered the maximum front 
**** to graphite, and the boron-i h d * "J, £ K^T? '"I" ^ 8CneiBtion ofheal * 
boron-nitride ceramics 36 and -raphite 3 7 c hV h ! P « I \° 0i ™ e,ectnc insulation. Since the 
of a up to I a tube-like gas injec ^ vapor growth (CVD). formation 

materials, such as a quart... arc sufficient a a nlTvt S 7,? * ^ ^ . other 

What is necessary is us, the heater w 'he h ^ ■ T mt b ° the ^'icon-oxide coat 34. 

furthermore cove'r and form an Rector 3 matCna ' d ° CS n °' have about a "eater, either, and can 

38. a magnesium-oxide insulation h^i ~ ^nrtterimhS ^ ^ " Sp0oL As a heater 
aforementioned micro healer cm , '' e,C - ls ra,sed - lor example. Since the 

'? - In dmwi.ng.L9 . othtt S ^ it fits the structure ofd^ng 

the silicon-oxide coat 34 Moreover wh .t n 1C,lt aS Sta " lleSS S,eel 35 ' ™ d thee may not be 

parvus rather than a tube dtameS , Vti * ™be %7 m WhiCh haS 3 ^ ^ 
and it can install in an injector spool ' about a malenaI or structure al *> about a heater 

to -iniess steel 35 is a fundamenta. 
The configurat ion of the cylindrical S ail"??^ " i ° fthe 

19 . In drawing 20 other matcrhk «urh \l * i ° exam P le ot above-mentioned drawing 

.he silicons-coat 34 Ce -er T^Vr^^'T^ ^"'^ Sted 35 - and may ™tf 
10073] It is applicable to a flat-surface ohte UUe 2 T T al or s,ruclure a,so ab °ut a healer, 

enforcement, or the gestalt was show » f h *e gestalt of the 3rd 

tube-like gas injector uuorccmcnt although the above-ment.oned example described onlv the 

without heating an iniecto r he « Whe " Sll '™»<«i«e layer formation is performed, 

force will alsoWomc sm n . Ad ZZfmL" "f^™ ? VCr >' f ' lne P a « ick ^ *"hesio„ 

adhere ,„ a m a,eria, g a.s ,„jec,o„ and a ^e"^^ ^ ^ C " ' wi„ 

wTtt S r^ 0 ^- '«* ofhis invention i s e Xp ,ai„ed in detail 

-•quipmcni of ihc conventional cxamnle fund-.mr.,u,Mv Tk P , m °no'£>nou S remole plasma CVD 

nlasma CVD e.uipn.en, in ,l,e ^^S^ZtSS^ ^ '" ralW l " 0 ""' I " TOlls 

ciiioicement. Hit paiallel monotonous remote plasma CVD 
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r^&^r of tl,c imcrvai mcsh ** «■«— — *• » 
ffiS ^^frz^s^ cove ; s ,he " irt r- ,iered ™ ~ 

' maximum from face win, the stl icon vide f T" '° T'" 5 S ' CC ' 31 and has covcred "» 
not covered (he plasm, occ a^nct e M t ^, % r~ " P """ C """' <>L A l,eater ™ l a silic °" »^ have 
both sides with a taTr and a M con oxiS^ S "7^ *°*>»™™ "fa plasma, and i, may cover 
hv ,he ho, chemical v^^^v^^frt^T^.rT? 36 ^ gmph '" C 37 Ca " be formed 
formed. Wha, is neces arvls in , he hea le „ • , ictm I I ^ "f hC "' C '' various slrllclllrcs c ™ be 

d,e limi, ab„,„ . heaier ,,,a,er ,„ s , , ^ ^d ^n'l ? ""' ™ J ' »~ » • - 

[0080] The interval mcsh plaic eiee, rode shown ind™ an interval mesh plate eleelrode. 

Siii:^ 

is/;; a - d f r - acl " eve bot " ,he a,,,ctioi,s ^ 

degrees C here, i, w ill become a ™ fi ' ! " H " T 7 PbK deCl "" k h healed al ab ° l " 1 00 
he.* a, abou, l50-20b^ C ?J^^„^I T *? ' ? "«»<™°n=. ifi, 

a panicle suspension will be it. ' " dhere "° a " mm " mesh P fae el «*>*- and 

K^K^ llftS^"*— or „,e , I ,h o,'d„s inve„,io„ is explained in de,a„ 

equipment of the conventional ex™ wlc the parallel monotonous remote plasma CVD 

plasma CVD equipment i t e £s h a, the M Y " !" djB ™^S Thc P"'''"el monotonous remote 
equipment in the g ah t e " e, or en, . ^Tl ! T" d mono «*<™ "™>'<= P'*™ CVD 
equipment in the gestal, , £2S^*£!^**' ^ M m °~* -»,e plasma CVD 
geslall of the 4th enforcement etc ° RU " U "- f r ' llel ™"olonous remote plasma CVD equipment in the 

ICK.84] The charactenstic feature of this invention is ,ha, the materials injector is connected with ,he heating 

degrees C „,av be no < b e c s in . m h " ,C °" n8 C ' emenl - gaKralio " " fl "' < >f »•">"' 200 

yon ma, be ^fj^jf^ S^SKT ** ' » — — « * "•»■* 

C&^^tai b «„T " ,a ' or ! al eas T""- p<>sili<>ns " lh " ,ha - iIk 

ihe „,e,„f Thus. b y instaiing^ ^ ^^^tl^^ „, a 

htlp://vvvvvv4.ipcll,jpo.go.jp/cui-bin/tran weh p.Hp 



(tor. it has ,he advantage that restricting the function as C Vn ■ • , ^ ' ' ^ ? ~ 

Thus, the temperature of a -as inieetor LJ •! ; VD in vva - v 1S ,asl - 
* J! ^"8 dement. Altl^^ 311 f ^perature by connecting a gas 

...... float m a chamber since adhesion (or^^^t^ t0 3 material ^ inject 

llv and low temperature when silicon nxifo \.J r reaction near a mono-silane yas iniei-tnr h- 

ia, a, about . 00 degrees C. it witb^ 'Z^Z^^ ^ » ^o! ^ 

'And il ,t heals at about 1 50-200 more degrees C a Javer^ j v ^f 10 " f °'' Ce wi » a,so become strong 
and a particle suspension will be lost. & S,,,con ° Xlde wi " ^here to a material gas injector 

w.th reference to d, ? vving 25 a^wm^' Cn, ° rCemem ° f,hc ,2 < h invention is explained in detail 

Lcpl 3^:;£^ CVO equipment in this enforcement gestal, 

remote plasma CVD equipment of the conventiona ex* 21 ™7 *? thal of the P ara,,d monotonous 
monotonous remote plasma CVD equipment in he u^^t "^7 * ^ The parallel 

emote plasma CVD equipment in the Utah 0^^ ^^^ ,he P ara,,d monotonous 
remote plasma CVD equipment in the gcstalt of the W cnE*™^ l ° lhe P^" 6 ' m °notonous 

10 Km. 'n" P, T nl 1,1 ,he g0Sluil of lhe 4,h enforcement ^ n,0KtmtnL ,he P ara "cl monotonous remote plasma 
iom^^^ "* ««~ ^ is that the interval mesh plate electrode is 

r P.a, electrode connected wi, the 
electrode tor the position of the heating eleme t S ™ d f^-2- 6 looks at an interval mesh plate 

cqmpment from an equipment in^^oU^^^ * h f matic ° f ™° * Plasm a CV I 

degrees C„,av be possible, and as long as the chz^ ( ^ r " U e cne ™'on of heat of about 200 

functional division of the interva l ^«*>r in positions other than the main 

mesh plate electrode is structure which con ains /mil n 'V" fe W- 2 - 5 and drawing 26 , an interv-,1 
touch the metal. If a heating element^ ^ a heating dSn^n,' 39 sod' 

Although the heating element 39 is connected to aH the ^V? Conduct 0,1 the mesh plate 

temg.26 lhe parliaJly connected co^^Z^^^ °« 1 V 11eS ' 1 , p,ate 1 1 in lhe -mple of 
other than the main functional division of an i e va Lsh nht ' '! f " g ? heating e,emem in P^ns 
esmc ,ng ,hc functioil as C VD jn anv way js k J^al mesh plate electrode. ,t also has the advantage that 

dU Sfc ^-ode can be maintained at temperature called ,00 

.sjhcon-ox.de layer formation is performed withoS7ioir?„ P with a heatin S dement. When 

powder-like par(ide adheres (o P ^ ^ng an mterva! mesh plate electrode, a silicon-ox 1 
adhes.on ,orce is weak. ,t will float in a chambt^ ior the d.flused mono-silane gas. and since 

degrees C here, it will become a vcrv fine P t c e ic - Hlf f ^ deClwde is healed * about 100 
heats at about 1 50-200 degrees C. a layer- uS ^ ^!"|] ^ ™« a '*> ^me strong. Furthermore, if i, 
pa>l.cle suspension will be lost. ' " ° Xlde VV1 " adhere lo a " interval mesh plate electrode and 

Sp^^ ,3) r,,e gcsta,t ° f cn, ~' ^ — , „ m dc ; ail 

gc,,al, of ,hc 2nd enforce,™,,. ,„e para J Z * ^ ™«« f*™ CVD equip™™, i„ , he 

mnn^: 0 "'- " ,c |,aralld ">«"<>!,>,„ , 1S remote n" • ? VP ^ P ™ C Y° «" ui P m ™< i" the ges all of ,he !rd 
I 006] ! he eh„ ra e,er is ,ie fea.ure „ lis J f"" "'. oflte 4,1, enforeemem. e, 

eounlerelecirocle coniainine a healer and •, „ !l ,f "' ake dlslalK<; of " K subslrale side 

counierelcctrodc eonlaini,," a |,e e ' ' , 8 as 'njeclor. and dislance of lhe subaraie side 

<-i ^ sho, l ;le 
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ijff . Page 12 of 1 ? 

iS'Ki^M it'S^tS S * 2 comaining a lKa ,e„ and ^ 

ij The distance 41 of the substrate™ c t^ttZT™'™"! ^ CVD ^"'Pment. 
Jrale .side coumereleclrode 2 and ,l, t ^""tammg "he distance 40 and the heater of the 

■ «* -I" interval mesh P^SZi^SSS'JSTf? ' j™" *»* — 

J&m the heater of the substrate side coun.e electrode 0 n ,d the ,o ? , ""^ " K '""^ oflhe heal 
,fe easy to become ho, so ,h„, ihe temperature of tteheme oHh C °" dl ,' C,lvc h f al so is shor,. Moreover, i, 
chamber internal pressure is high, w bin ,le Mr, hs f2 ^ subs '™es,de coumereleclrode 2 is so high ha, 
IMF*, hea.cr iemperature is 200-350 deg roS 0 a h , n * 'iTT ^ PhS ™ CVD ™e<hod ts ll 
n,es pla.c elccrode is for conditions whh a „ T"w! *Z ? m< " erial or an interval 

and the most ddlicul, for conditions with a pressure " ' V> , I , , , ? ""W™"" of 350 degrees C. 
cond.non that the fornter. in order to make temperature of , he niilc i^,'' l ™<*™™ of 200 degrees C. On 
elccrode 1 1 „„o 1 00 dearccs C or more Ihe af r ^ ,V 6ilS mjcclor 8 or ,he interval mesh plate 

120mm. Moreover, in „,*, ,o n^Z^^Z^^ *? "'^ 41 ^U«'£ £ 

^c^ 

coumereleclrode 2. ' * ,dd ' dnt htdt Md ^nduciive heat of a heater of the substrate side 

high order s.lanes. such as a disilane. and TEoi aZXZ^t^ ' 'T^' Wv ma,CTials - sudl *> 

h»,r « P |-d bv „,e„,i„„ in g si „ con . oxidc 

such as s,l,con.nilride-film formation bv the retction „f , " P ' aSI " a CVU **** " f materials 

aver forntation by decomposition of a mono Xe °"° S " a " e ^ ami "° nia - a "" «™>n*ou. silicon 

gestalt. such as the plasma CVD equipmenl uZ TZ PP ^ eVen lf ,l ,s tlle "laments of what 

P'-ma. the inductively coupled ^^T^^ ^ f ^ <* c,0 <™ 
h«s the mterval mesh plate electrode for a pla sma seZ[Ton L P T^' " * ^ P,aSma CV ° ^ ui P me « which 
j*«^n the p,asma occurrence room and ite^^Z^™ " ^ ^ ™ 

S^iS lr -de to a materia! gas injector and an 

sublafon of the piece of a layer from a maten 1 ^ n ^ d ™ i n ? T ^T 8 PreVemed ° r su PP"*sed 
povvder-hke part.cle adhesion i„ a substrate and XXn of ?hc n^T r P ' alC e,eCtrode Si,i °°n-oxide 
P-even.ed or suppressed, and i, ,s enabled to for: Sable ,Con -° x,de ,a y er to a substrate are 
layer msulanon layer of MOS element. s.hcon-oxide layer for the gale insulator layer and 

(Translation done.] ~ " - - - 
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BASIC-ABSTRACT: NOVELTY - An intermediate mesh electrode 
(11) provided with 

holes, isolates a plasma generating chamber and a board 
processing chamber. An 

oxygen radical (3) passing through the mesh electrode is 
made to react with a 

monosilane gas (9) injected by a flat surface injector. 
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The rapid reaction of 

two gases is suppressed near the mash electrode. 

USE - For film forming process in semiconductor device 
manufacture . 

ADVANTAGE - Since rapid reaction of radical oxygen gas and 
monosilane gas is 

suppressed near the mesh electrode, the adherence of 
silicon oxide film to the 

substrate is prevented and hence suitable silicon oxide 
film for gate 

insulating film and insulation layer of metal oxide 
semiconductor element can 
be formed. 

DESCRIPTION OF DRAWING - The figure shows outline of CVD 
apparatus. (7) Oxygen 

radial; (9) Monosilane gas; (11) Mesh plate electrode. 
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